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RINGKASAN

EFEKTIFITAS ANTIBODI ANTI-HA ASAL KUNING TELUR (IgY)
SEBAGAI AGEN IMUNOTERAPI PADA AYAM YANG

DIINFEKSI VIRUS AVIAN INFLUENZA
A/H5NI CLADE 2.3.2

Avian influenza (AI) atau Flu burung termasuk penyakit zoonosis. Data dari

WHO menunjukkan bahwa sampai dengan 2 Mei 2012 terjadi kasus AI pada manusia

di Indonesia mencapai 189 orang dan 157 orang meninggal dunia (WHO, 2012).

Pemerintah Indonesia mengupayakan penanggulangan AI pada unggas di fokuskan

dengan progam vaksinasi, dan sampai saat ini belum memberikan hasil yang maksimal

(Ditjen PKH, 2012). Diperlukan pengembangan antibodi spesifik H5N1 yang

dimungkinkan sebagai alternatif untuk pengendalian virus AI.

Penelitian ini bertujuan untuk ; (1) Menganalisis aktifitas antibodi anti-HA

virus AI subtipe H5N1 clade 2.1 terhadap infeksi virus AI subtipe H5N1 clade 2.3.2

dengan melihat antigen pada cell tropism melalui preparat IHK. (2) Menganalisis

mekanisme pemblokiran antibodi anti-HA terhadap virus AI pada cell tropism melalui

reseptor SA alfa 2,3 gal. (3) Menganalisis potensi antibodi anti-HA dengan kadar

400µg, 200µg, 100µg dan 0µg sebagai produk imunoterapi berdasarkan nilai

protektifitas yang ditimbulkan terhadap dosis infeksi virus AI subtipe H5N1 pada ayam

dengan melihat daya tahan hidup.

Penelitian ini dibagi menjadi tiga tahapan yaitu ; Tahap pertama, Formulasi

agen imunoterapi antibodi anti-HA dengan berbagai kadar dan mempersiapkan virus

sebagai uji tantang, Tahap kedua, uji tantang dan infeksi buatan pada ayam dengan

pemberian agen imunoterapi pada waktu yang berbeda. Tahap ketiga, Pemeriksaan

preparat imunohistokimia untuk deteksi antigen virus Avian influenza dan deteksi

pengikatan antibodi anti-HA pada cell tropism.
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Hasil penelitian ini menunjukkan bahwa ; (1) Antibodi anti-HA clade 2.1 yang

berasal dari kuning telur ayam dapat mengikat antigen protein HA dan mampu

melindungi ayam dari infeksi virus Avian influenza A/H5N1 clade 2.3.2. (2)

Mekanisme perlindungan terhadap infeksi virus Avian influenza A/H5N1 terjadi

melalui pemblokiran terhadap reseptor SA alfa 2,3 gal. (3) Protektifitas antibodi anti-

HA yang paling efektif terjadi pada pemberian sehari sebelum infeksi virus Avian

influenza dengan kadar 400µg dan 200µg yang nilainya protetifitasnya mencapai 80-

100%.

Berdasarkan hasil penelitian ini maka disarankan ; (1) Penggunaan agen

imunoterapi antibodi anti-HA (IgY) dapat diterapkan sebagai alternatif untuk

melindungi ayam terhadap infeksi virus Avian influenza A/H5N1 clade 2.3.2 pada

ayam pedaging, hal ini dikarenakan vaksinasi pada ayam pedaging dinilai kurang

efektif karena umur ayam pedaging yang singkat (sekitar 35 hari). (2) Agen

imunoterapi antibodi anti-HA dapat menjadi alternatif sebagai pengganti oseltamivir

yang saat ini sudah dilaporkan adanya resistensi terhadap antiviral tersebut. (3) Perlu

dilakukan penelitian lanjutan yang bertujuan untuk mengetahui berapa lama agen

imunoterapi antibodi anti-HA efektif di dalam tubuh ayam untuk menetralkan infeksi

virus Avian influenza.
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SUMMARY

THE EFFECTIVITY OF EGG YOLK DERIVED ANTI-HA ANTIBODY (IgY)
AS IMMUNOTHERAPY AGENT IN THE CHICKEN INFECTED BY

CLADE 2.3.2 AVIAN INFLUENZA A / H5N1 VIRUS

Avian influenza (AI) or bird flu is a zoonotic disease. According to WHO, by

May 2nd of 2012 there has been 189 reported cases of Human Avian influenza in

Indonesia, with the fatality rate reaching up to 157. In an effort to control the disease,

the government has called on an intensive vaccination program. However, it has not

achieved the desired results. The development of H5N1-specific antibody, which may

serve as a better alternative in AI virus control, is then necessary.

The aims of this research are: (1) to analyze the activity of Avian influenza virus

subtype H5N1 clade 2.1 anti-HA antibody against the infection of Avian influenza virus

subtype H5N1 clade 2.3.2 by observation of antigen in cell tropism through IHC

preparations. (2) to analyze the blocking mechanism of anti-HA antibody towards AI

virus in cell tropism through SA alfa 2.3 gal receptor. (3) ) to analyze the potential of

anti-HA by the dose of 400µg, 200µg, 100µg and 0µg, as an immunotherapeutic

product based on its protection value given by infection dose of AI virus subtype H5N1

in chicken, by survival rate observation.

This research is divided into three stages. First stage is the formulation of

immunotherapy agent anti-HA antibody in various concentrations and preparation of

virus for challenge test. Second stage is the challenge test and artificial infection in

chickens by administering immunotherapy agent in different time periods. Third stage

is the observation of immunohistochemical preparations to detect the presence of Avian

Influenza virus antigen and anti-HA antibodies binding in cell tropism.

The results showed that: (1) Egg yolk derived anti-HA clade 2.1 antibody could

bind HA protein antigen and could protect chickens from clade 2.3.2 Avian influenza

A / H5N1 virus infection. (2) The mechanism of protection from Avian influenza A /
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H5N1 virus infection occurs via the blocking of SA alfa2.3 gal receptor. (3) The anti-

HA antibody exhibits the highest protective activity when administered on the day

before Avian influenza virus infection by the dosage of 400µg and 200µg with

protection value reaching up to 80 % -100%.

Results suggest that: (1) The use of anti-HA antibody (IgY) as an

immunotherapeutic agent can be applied as an alternative to protect chicken from clade

2.3.2 Avian Influenza A / H5N1 virus infection in broilers. In this case, because of its

short lifespan (35 days), vaccinations in broilers are considered less effective. (2) Anti-

HA antibody immunotherapy agent can be the alternative to oseltamivir which has been

reported recently for antiviral resistance. (3) Further research to determine the effective

time of anti-HA antibody immunotherapy agent in chicken's body to neutralize Avian

influenza virus infection, is necessary.
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THE EFFECTIVITY OF EGG YOLK DERIVED ANTI-HA ANTIBODY (IgY)
AS IMMUNOTHERAPY AGENT IN THE CHICKEN INFECTED BY

CLADE 2.3.2 AVIAN INFLUENZA A / H5N1 VIRUS

Rio Darlis Ahyari

ABSTRACT

The aims of this research are: (1) to analyze the activity of Avian influenza virus
subtype H5N1 clade 2.1 anti-HA antibody against the infection of Avian influenza virus
subtype H5N1 clade 2.3.2 by observation of antigen in cell tropism through IHC
preparations. (2) to analyze the blocking mechanism of anti-HA antibody towards AI
virus in cell tropism through SA alfa 2.3 gal receptor. (3) to analyze the potential of
anti-HA by the dose of 400µg, 200µg, 100µg and 0µg, as an immunotherapeutic
product based on its protection value given by infection dose of AI virus subtype H5N1
in chicken, by survival rate observation. This research is divided into three stages. First
stage is the formulation of immunotherapy agent anti-HA antibody in various
concentrations and preparation of virus for challenge test. Second stage is the challenge
test and artificial infection in chickens by administering the immunotherapeutic agent
at different times. Third stage is the observation of immunohistochemical preparations
to detect the presence of Avian Influenza virus antigen and anti-HA antibody binding
in cell tropism. The results showed that: (1) Egg yolk derived anti-HA clade 2.1
antibody could bind HA protein antigen and could protect chickens from clade 2.3.2
Avian influenza A / H5N1 virus infection. (2) Protection mechanism from Avian
influenza A / H5N1 virus infection occurs via the blocking of SA alfa2.3 gal receptor.
(3) The anti-HA antibody exhibits the highest protective activity when administered on
the day before Avian influenza virus infection by the dosage of 400µg and 200µg with
protection value reaching up to 80 % -100%.
Key words : anti-HA antibody, immunoglobulin Y, Avian influenza A/H5N1 clade

2.3.2
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SINGKATAN DAN ARTI LAMBANG

AI = Avian influenza
APC = Antigen Presenting Cell
BNT =   Beda Nyata Terkecil
HA =   Hemaglutinin
HPAI = High Pathogenic Avian influenza
IFN =   Interferon
Ig =   Imunoglobulin
IHK =   Imuno Histo Kimia
IL =   Interleukin
LPAI = Low Pathogenic Avian influenza
M =   Matrix
mg =   milligram
ml =   mililiter
mm =   milimeter
NA =   Neurominidase
NP =   Nucleoprotein
NS =   Non-Struktural
oC =   derajat Celcius
OIE = Office International des Epizootis
PA =   Polymerase Acidic
PB =   Polymerase Basic
PBS =   Phospat Buffer Saline
pH =   power Hidrogen
RAK =   Rancangan Acak Kelompok
RNA =   Ribonucleic Acid
SPSS = Statistical Programs For Social Scientific
TNF =   Tumor Nekrosis Faktor
WHO = World Health Organization
α =   alfa
β =   beta
γ =   gama
% =   persen
µg =   mikrogram
µl =   mikroliter
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